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(57) Abstract 

A carbostyril derivative represented by general formula (I), which selectively acts upon pVadrenaline receptor and a 
pharmacolog.cally acceptable salt thereof, wherein -OY represents hydroxy, lower alkoxy or protected hydroxy z'repres- 
kv ^SSJS XT' T ° F -°S H2 -. A: A re P resents low « alkoxycarbonyl, N-(un)substituted carbamoyl, or linear al- 
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2 H z ) , 7. 27 (1H, d, J = 8. 3Hz), 7. 35-7. 50 

0 (5H, m), 8. 12 (1H, d. J = 1 0. 2Hz) 0 

mmm 4 ] 

mmm 1 x-ntz 8 - ^ > vjv** > - 5 - [i-tKa + y-2- (7 

- / h * •> - 1 . 2, 3. 4-f h7h Ko-2-t7fy|/) 7;;x 
f-W JjJltfXj-VJl (0. 2 6 g) (Djl? ; -ji (26ml) 

5 io%Pd-c(50m g ) mu 1 «ffT-e**ss»i-r*. 

11*4 #783: U^apg-C. R^^±i6. «!«l£5»ij-r So 5«*«ETS 

Ko + ->-5 - [l-th'n + i/-2- + 2, 3. 

4 -7- h5 t t 77yi/tf'x^>j;U£ loOmg 

3 (jRsp : 4 8%) Mho 

1H-NMR ( C D 3 O D ) 6 ppm: 

1. 74-2. 00 (1H. m). 2. 23-2. 44 (1H. m) . 
2. 7 4 - 3. 6 8 (7 H. m) , 3. 7 4 (3H, s). 5. 42 ( 1 H, 
dt), 6. 6 9- 6. 76 ( 3 H, m) , 7. 03 (2H, dd), 

5 7 . 3 3 ( 1 H. d) , 8 . 3 9 ( 1 H. d ) 0 

mmm 5 ] 
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8 -K> - 5 - [l-kFn^y-2 - (7-i^->- 

1, 2. 3. 4-fh7tFn-2-7-7f;l/) T I J jc-f- ;U] #7l/*' 
X^U;l/ (0. 36g) CD y ^ / - ;b (20ml) jgfflt ^S7 V * — 
tfA (1. 0 g) £fin;L> IST'l 0#Jt#-T£o Kfcftfc: 1 0% Pd 

5 -c (o. 1 0 g) zimx., m&x—mwnTZo mnom^zmm'ik. 

( O D s ^^f^^-V'J^, M > U 77 y 7 A ? o v h ) Tit 

10 & N ;>< * y -ylz-ClWa^^tb^^S UT 8 - t Kn*->- 

5 - [l-bf'D^y-2- (7-x^y-l, 2, 3, 4-f h7 
tFn-2 -t7fil/) T = y xf;l/] 2>7U*Xf- U 0 . 1 0 g (iR 
m : 3 4%) '#^0 

1H-NMR (CD3OD) (5 ppm: 

15 1. 349. 1.353 (£*>-£T3H. ZtlZftlt, J = 7. 3 Hz) . 

1. 63-1. 84 (1H. m), 2. 11-2. 28 (1H, m) , 

2. 68-2. 93 (3H. m). 3. 00-3. 33 (4 H. m), 

3. 9 5, 3. 9 6 (^^tT2H, *tt*'ftq. J = 7. 3Hz) , 
5. 33 (1H, br s), 6. 54 -6. 76 (2H, m) . 6. 

20 6 5 (1 H, d, J = 9. 8Hz). 7. 00 ( 1 H. d. J = 7. 9Hz). 
7. 27 (1H, d. J = 7. 9Hz), 8. 36 ( 1 H, d. J = 9. 
8 H z ) o 

iggti&S (lOOmg) * j V -7 a J - )V (3ml) Kig^U. g 

25 TSit^o iii:^if^^lnx.s 8-t Ko + y-5 - [1-k 
Kn*->-2- (7-i^->-1, 2, 3. 4-f F7tKD-2- 
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ilT9 0 m g (i&lfs : 8 3%) 'f#& 0 

HJfe#j 5 ©75&j;:34 bT. 8 is- 5 - [ 1 - k K d * 
5 is - 2 - ( 7 - ^ * •> - 1 , 2, 3. Fd-2- 

^•7 f-yl/) 7;7 if^b] * U /U (HJfefllJ 3 <Dik&m ( 0 . 

2 0 g) ©J3£^ > >^MI:*fTl^ 8-tFo^->-5 - [1-bFo* 
•>-2- (7 -^^^;U^^->- 1 . 2, 3. 4-rh7hFn-2- 
7; Jj Jl/ 7s 3- *) Jl/ & 0 . 1 4 g (iR2£ : 8 4%) 

10 |5 0 

1H-NMR (CD 3 OD) 5 ppm: 

0. 93 (3H. t. J = 7. 3Hz), 1. 2 3 - 1. 4 9 ( 5 H, 
m) . 1. 62-1. 86 (3H, m), 2. 10-2. 35 (1H, 
. m). 2. 66-2. 93 ( 3 H, m) . 3. 00-3. 37 (4H, 
15 m) , 3. 8 8, 3. 8 9 (Gt>1tX2H. *tl*ftlt, J = 6. 1Hz) 
5. 33 (1H. br s) , 6. 54-6. 74 (2H. m) . 6. 
66 (1H, d. J = 9. 8Hz), 6. 96 ( 1 H. d, J = 8. 5Hz). 
7. 00 (1H. d. J = 7. 9Hz), 7. 27 ( 1 H, d, J = 7. 
9 H z ) . 8. 3 7 ( 1 H. d, J=9. 8Hz) c 

20 mmi&m (nomg) zmmm 5 o^cibt^i 8 - 

fc K n * -> - 5 - [l-kKn + y-2 - ( 7 - ^ > J-JU* > - l , 
2, 3, 4-fh7bFD-2-t7f;l/) 7 i yxf ;U] # ;U*X f- 
U ;U • 1 20mg (iR^ : 78%) f# £ 0 

25 >^iTx 8 - O + > - 5 - [l-bFo^y-2- 

( 7 - > h * •> - 1 . 2, 3, 4-f BbFo-2-t7f^) 7; 
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J ifjl/] -h ;l/*'Xf *) Jl ( 2 7 0 m g) (Hfig#J l (£>ik£®}) <Di&4k 
J7-U> (24ml) ®%LZi*lU - 3 0 8 C^T-C = ^ft*«>*©«^^ 
^Vy^rW. ( 1 MSW *4mliBTt5o iST**Tt£U &*t;:^i&£ 

til, *©£*«£#-tSo i N?raaR*s«*7Kiw*^. t>^-ttr 

©»*tl/T8-tKo*'>-5 - [l-tKo4-->-2 - (7-fcK 
d*«>-1. 2, 3. 4-fh7hFD-2-t7fil/) 7;7xf;H 
A;l/jKXf'J;^7 6mg'(iR$: 4 0%) f# & „ 
1H-NMR (DMSO-d s ) S ppm: 
10 1. 40-1. 65 (1H, m), 1. 88-2. 10 (1H, m), 

5. 09-5. 20 ( 1 H, m) , 6. 46-6. 56 (3H, m) . 

6. 85 (1H, d). 6. 96 (1H, dd), 7. 13 (1H, dd), 
8. 20 (1H. dd), 8. 98 (1H, br s). 

tfc> Il^J5©^i:$DTlittbx 8-tKn*->-5- [1 
15 - t K n 4- -> - 2 - (7-tFn + y-l, 2 , 3 , 4-fHbKn 

®3it LT6 0 m g (IR$ : 8 5%) &£ 0 
[HSfe#J8] 

H»J7©^tcipi;T> 'Ov^W* (HJfeflJ l ©{fc£#i) (o. l 8 g) 

20 ^b8-bFo + ->-5- [l-tFn + ->-2 - ( 7 - t K a * ♦> - 
1, 2, 3. 4-fF7kFD-2-t7f/b) 7;;xf;l/] 

25 (IJfc — ? a D : jt 9 J — to : T* = 10 0:4:0. 

1) KtfL. 8-n + '>-5 - [l-tFo + y-2 - (7-^h^ 



BNSDOCID: <WO 9318007A1 _!_> 



WO 93/18007 



23 



PCI7.JP93/00303 



1/ - 1 , 2, 3. 4-f h5h Fo-2-t7f;b) 7; 7if # 
yl/tfXf- U H|fe0#7X»t LT5 9 m g (JRS£ : 3 9 %) |# 

1H-NMR (CDC 1 3 ) (5 ppm: 
5 1. 52-1. 7 0 ( 1 H. m) . 1. 98-2. 13(1 H, m). 

2. 52-3. 10 (7H, m) , 3. 7 5. 3. 7 6 T 3 H. 

*tL?tls) . 3. 94 (3H, s). 5. 13 (1H, dd. J = 3. 
4 H z , 9. 3Hz). 6. 57 (2 H. t. 3 = 2. 4 H z ) , 6. 
62 (1H. d . J = 9. 8Hz). 6. 68 (1H. dd. J = 2. 
10 4Hz. 8. 3Hz). 6. 93 (1H. d. J = 8 . 3Hz). 6. 
99 (1H. d. J=8. 3Hz). 7. 28 ( 1 H. d. J = 8. 3Hz), 
8 • 1 °- 8 • 11 (£=bi2rT 1H, ZtlZ'tld. J = 9. 8Hz) c 

ztz, mmm 5 ou&izm i^x^m^t u 8-^ + ->-5 - [1 

-tKo*->-2- (7-yh*.>-i. 2, 3. 4-f^hFo- 
15 2-^:7^/1/) TlJ^f-jV] 7f7 yl/^x^- »J 71/ • ^K^^^Hfe©^^ 
<h LT 5 3 m g (jRs$J : 8 2%) f# £ D 
1H-NMR ( C D 3 O D ) 6 ppm: 

1 . 8 0 - 1. 9 8 ( 1 H. m) . 2. 3 0 - 2. 4 4 ( 1 H. m) . 

2. 80-3. 05 (3H. m). 3. 20-3. 43 (3H. m) , 
20 3. 52-3. 6 8 ( 1 H, m) . 3. 74 (3H. s) . 4. 04(3H. 

s). 5. 54 (1H. t. J = 6. 4Hz), 6. 68 (1H, m). 

6. 72 (1H. dd. J = 2. 4Hz. 8. 3Hz), 6. 83 ( 1 H, 

d. J = 9. 8 H z ) . 7. 03 (1H. d. J = 8. 3Hz). 7. 

26 (1H. d. J = 8. 3Hz), 7. 53 ( 1 H. d, J = 8 . 3Hz), 
55 8. 57 (1H. d. J=9. 8Hz) 0 

mmm 9] 
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8 _ a; > ip jiTf i/ - 5 - * •> v — to iJ h # X =f- U ^ ( 0 . 4 g ) 
i2-7i7fh7'J> (I- 2 g) <b4V~7u tfJUTJb^— (1 5ml) 

8£Jgft*5l$fiaJina&»S!tUfc8^ igH£®ETS£-r*o B6«S* ■> »J 

5 jg T ^^^77^= 10 0:4:0. 1 ) Cftb, 8 - ^V^^t+i'- 
5 - [l-bFo^y-2 - (1. 2. 3, 4-fh7kFo-2-t 
y^ju) T$y^^;i/] * U t bt o . 3ig 

(JRJ£ : 5 2%) 15, 
1H-NMR (CDCls) 6 p p m : 
10 1. 52-1. 7 2 ( 1 H, m) . 2. 00-2. 14 ( 1 H, m) , 

2. 50-3. 13 (7 H, m) . 5. 10 (1H, dd, J = 3. 4 Hz. 

9. 3Hz), 5. 15 (2H. s). 6. 63 (1H, d. J = 9 . 

8Hz). 6. 98-7. 13 (5 H. m) . 7. 26 (1H. d. J 

= 8. 3Hz). 7. 35-7. 4 5 (5 H. m) . 8. 10. 8. 11 
15 (^t>tt 1H. ^ril^'tld) o 

mmm 1 o] 

8 -*<zsi?jV**i/- 5 - [l-hFo + y-2- (1. 2. 3. 4 
_ f h5t pp_2-t7f;i/) T 5 y if /H *;i/^'xf'J;P (0. 

3 0g) <DJ ? J -)V (20ml) M(^lE7 y^E— ^ A (0. 5 g) 
20 IST'l O^t^o Mill 0°/oPd-C (0. lOg) 

znnz.. M"t?2i5ra«#-f So Miw. wvt-^A (i. o g) 

itKTjc&flniU- 0'DSi/3-h*7A?D7h/57-f -T'Mt^o 

25 M£-tl:3o ftC A 5 Art^ + M© ^ t Me OH 

T'gft#l£?§tb LT8-kFn + ->-5 - [1-tK 



BNSOOCID: <WO 9318007AlJ_> 



! 



WO 93/18007 



25 



PCT/JP93/00303 



d 4- •> - 2 - (1, 2, 3, 4-fh7tFo-2-t7f;l/) T = y 
if^] ^JWXf ij;^10 6rag : 4 6%) ft -5 0 

1H-NMR ( C D 3 O D ) <5 p p m : 

1. 77-2. 00 (1H, m), 2. 28-2. 45 (1H, m). 
5 2. 80-3. 07 (3H, m) . 3. 15-3. 40 (3H, m) , 
3. 50-3. 66 (1H, m). 5. 44 (1H, dt). 6. 69 
(1H. d, J = 9. 8Hz), 7. 05 (1H, d, J = 8. 3Hz). 
7. 32 (1H. d, J=8. 3Hz), 8. 39 (1H, d, J = 9. 
8Hz), 8. 51 (1H, s) 0 
10 ttz,mmm5 ©^SCitCTMi 8-tFo + ->-5 - [1 

- t K d * •> - 2 - (1, 2 , 3, 4-fh7tFo-2-t7f;i/) 

[Ulffig#J 1 1 ] 

8 - ^ y V ji* > - 5 - is — ji ij jv tfx =f- U ;i/ ( o . 6 g ) 
15 i2-7;7-7-xh + ->^;l/^^;l/y K->f F7'J> (2. 5g) 
V^u fc°;l/T/bx7 -jv (30ml) m&mm& 8 ^re^^ilofi Ltz 
/§^^i^JETS*-r^o Sl^y'J*7 ! ;^7A^D7F^77-f- 

0/381 ^DPtWl/A : / $ J — : & T — TtK=1 00 : 4 : 
0. 1) J;: U 8 - ^ v * •> - 5 - [l-tKn + 5/-2 - (7 

20 -x^y^/^;-;M h + 2. 3, 4-fF7hF'o-2- 

■^-•7^;U) T$V.x^yu] ^;^'xf U ^^^fe©y4^^i LX 0. 35 g 

(JR^ : 3 8%) iH£ 0 
1H-NMR (CDC 1 s ) 5 ppm: 

1. 30 (3H, t, J = 6 . 8Hz), 1. 50-1. 70 (1H, 
25 m). 2. 00-2. 14 (1H, m). 2. 51-3. 18 (7H. 
m) . 4. 26 (2H, q. J=6. 8Hz), 4. 57 (2H. s). 
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5. 08 (1H, dd. J = 3. 4 Hz. 8. 8 Hz), 5. 18 (2H, 
s ) , 6. 60-6. 63 (1H. m) , 6. 68 (1H, d. J = 1 0. 
3 H z ) , 6. 70 ( 1 H , dd, J = 2 . 9Hz, 8. 3Hz). 7 . 
02 (2H, t, J = 8. 8Hz), 7. 27 ( 1 H, d. J=8. 3Hz), 
5 7. 39-7. 44 (5H, m), 8. 11.8. 12 1 H, 

ZtL^'tl d, J = 10. 3Hz) 0 

mmm 1 2] 

8 _ ✓< y ? ^ > - 5 - [l-bFo^y-2- ( 7 - ^ h * •> *7 
;l/sK-;W h*'>" 1 . 2, 3. 4-f h?t Kn-2-t7f /I/) 7 
10 = 7 i^yU] # ;i/t:xf >J ;l/ (0 . 29g) ( 1 0 m 1 ) 

Ml^lT^^-^A (0. 5 g) £flnx.. MiC l 0 Ltz'&. 
fci&mz 1 0 % P d - C (0 . 15g) £tjd;^ $ bCl'fit 2 B#iaSE 
#-T So *M£^Bir#> MtCTK^Jinx.. ±S^iIt5o SMi/'J 
^jf;l/^7A^n7^'57^ (ig&f&- * n n : y * y -)V = 

15 10:1) T'¥SSr<£, ^^^f-^^rffl^Ti^^^^-ti-. 7&ftfe© Hi £ 
lT8-kKn^i/-5 - [l-bKn*J/-2 - ( 7 - i h * •> tt Jl 
h + y- 1, 2. 3, 4-fh7tFo-2-f7f^) 7; 
yxfjb] £ U ;l/^r 1 3 0 m g (IR^ : 5 4%) 'fi£o 

1H-NMR ( C D 3 O D ) 5 p p m : 
20 1. 27 ( 3H. t, J = 6 . 8 H z ) . 1. 75-1. 98 (1H, 

m). 2. 23-2. 40 ( 1 H. m). 2. 77-3. 60 (7H. 
m), 4. 2 3 (2H, q, J = 6. 8Hz). 4. 64 (2H, s ) . 
5. 40 ( 1 H . dt. J = 6. 4Hz). 6. 68-6. 76 (3H. 
m). 7. 03 (2H. d. J=8. 3Hz). 7. 31. 7. 3 2 (£ 
25 t>i£X 1 H. ZtlZ'tld, J = 8. 3Hz), 8. 39 (1H. d.. J 
=10. 3Hz). 8. 50 (1H. s) 0 
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ttz^ mmm 5 oxmizm isx^m^t 8-t kd*->-5- [1 

-t + - (7-x h + h + ->- 1, 2, 3 , 

4-f F7tFP-2-t7f;l/) 7 ; ;xf ;l/ >K * f - 'J • £ 

5 [i«0J 1 3] 

8 - <y V> Jl* * > - 5 - [l-tFn + y-2 - ( 7 - ^ *7 

;U ^ — ;U ^ h ^ - 1 . 2. 3. 4-fh7h Fo-2-t7f;l/) 7 
5^^] *7;u* x^ U ^ (HSIg^J 1 l(Dit&®)) (6 0mg) 
? J -Jl (2ml) 1 0°/oPd-C ( 1 0 m g) £#nx_ IgEET. 

£ fife©*£Hte*ft5fc£ LT8-t Fo + y- 5- [l-bKo + «>-2 

- ( 7 - .x. h * i/tfMl/jtfjwl/y > 4- •> - i , 2, 3, 4-f h5t Kn 

- 2 - 7 Jl) 7;7xf - 3 . 4-yh Fn*;HXf iJH 
15 2 0 m g : 4 0%) f#£ 0 

1H-NMR ( C D 3 O D ) 6 p p m : 

1. 27 (3H, t. J = 7. 3 H z ) , 1. 75-2. 00 (1H, 
m), 2. 26-2. 43 (1H, m). 2. 59 (2H, t). 2. 
74-3. 40 (8H, m) . 3. 43-3. 68 (1H. m) , ' 4 . 
20 23 ( 2 H , q. J = 7 . 3 H z ) , 4. 64 (2 H, s ) , 5. 12 

- 5. 2 5 ( 1 H. m) . 6. 7 0 ( 1 H. b r s) . 6. 7 4 ( 1 H, 
dd). 6. 79 (1H, d). 7. 03 (lH.d). 7. 13, 7. 
14 (^fcttlH, ^n^'nd) 0 

(1 6 m g) V/n/V - Jl (3ml) IZt&fR U N i£<t 

25 **£W©<< V?v*J - JimfeZmfin LT^SSttt U /g&£i)s£EET 

•g£-fZo mmizmm^^ ji&mz., 8 - t fd + •> - 5 - [ 1 - t k 
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a ^ •> - 2 - ( 7 - x. h i/ t> J\s *K — ^ * h * •> - 1 . 2, 3, 4 - -f- 
h ^ t j* p _ 2 - 7i;i^] -3, 4-?bKn*^' 

X f ij ;l/ • fe©*SStt»5fc£: Utl 6 m g (iR^ : 9 3%) 

5 [H«E^J 1 4 ] 

8 _ k Kn^>>-5 - [l-tKn + >-2- (7-x^->*;H 
^.;l/^h^->-l. 2, 3, 4-fh7tFD-2-t7f;l/) 7;7 
xf;H ^;l/sK^f- U 71/ (HM 1 2®M) (30mg) ©y^y- 
;U (5ml) i§ti:i7> ; e-77R2m 1 ^j]DX.tl}f l> fl- fi 6 5 ~ 
io 7 o°c-e3i^ra«»-r*o H5fe^J5 fc[5|«©Jitt2£ (ODS^A^o 
v T'toH 8-hFn^y-5 - [1-bFo^-/- 

2- h*->-l, 2, 3. 4-f F7kFo-2 

-*"7 f-^U) T $ J x^yl/] »J 1 7 m g (JR^ : 65%) 

15 1H-NMR (CD 3 OD) 5 ppm: 

1. 5 0 - 1. 74 ( 1 H, m) , 2. 00-2. 13 ( 1 H. m) . 
2. 50-3. 08 (7 H. m) . 4. 4 1, 4. 42 (^Mt2H, 
*-*l«e*ls) . 5. 17-5. 27 (1H. m), 6. 62-6. 78 
(4H. m). 6. 94-7. 03 (2H. m) . 7. 2 1. 7. 22 
20 (A^ttl H, *ft*'ftd) . 8. 3 7. 8. 3 8 (WT1H, 

HJ60J5©#i£i:i*bTtSKtai:L/. 8-tFn + y-5- [1 
-tFn^->-2 - 2 . 3 , 4 - f- 

^ t ^ a _2-f7f;l/) 7;yif^] »J • tS&tft* 

25 lillfeO^HTfli, 
[HSfeffl 15] 
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8-t Ko + y-5 - [l-tFn + y- 2- ( 7 - x. h 4- •> 77 JV 
-^M h + -> - 1, 2. 3. 4-f h5t Kn-2-t7f;P) 7*; 

'J ^ • ^g?J£ ( 5 0 m g) CDi^y-;U (5ml) 
®miZ7 = >7K^^2m 1 ^j]0^.T^f ft® 7 0°CT* 

5 6. 5&mmw?Zo nfaMi 4 ±mn(Dmft& 

b 7 5 y < -) t'fellfci, T L C T'lSfSii! Ln 8 — fc Kn* 

is - 5- [l-kFo + y-2 - ( 7 - N - jl 5=- 7U 77 7U/<*- >f ;U y h + 
•>-l. 2, 3. 4-f h7h KD-2-f7f;l/) 7;;xf;P] 77 
'J 1 8 m g : 3 9%) f# £ 0 

10 1H-NMR (CDsOD) 6 ppm: 

1. 14 (3 H. t . J = 7. 0 H z ) , 1. 62-1. 82 ( 1 H, 
m) , 2. 15-2. 26 (1H. m) , 2. 63-2. 9 5 (3H, 
m) , 3. 00-3 . 40 (6H. m) . 4. 41, 4. 42 
#T2 H. *ft*ns) . 5. 24-5. 40 (1H. m), 6. 62 
15 -6. 80 (3H. m) , 7. 00 (2 H. d. J = 8. 3 Hz). 7. 
2 6 (1H, d. J =8. 3Hz). 8. 39 ( 1 H. d. J =9. 8Hz) 0 

ttz, mmm5(D?jm\zmbTi&mi&tL, s-tFo + ^-s- [i 

-t Fa + y-2- 2. 
3, 4 -T- h 3 t Ko - 2 -t7f;i/) 7; 7xf ^] 77 ;l/ ^ x f- U ;U • 

8 - ^ > is ;U;f * i/ - .5 - * dr is V — /U 77 JUtf X U JVjS «fc Cffl £ IC 
Mlltltz 1 . 2, 3, 4-fF5t Knt7^l/>i|(^ (f F7'J> 
Mft) £ffl^Tiftf2^#J 1 1 fcctO' 1 2 OiSJitTjStc^oTTieic 

25 [f|jjfc#J 16] 

8 -s<> i?J\,**i/- 5 -3f^->5— 7U77 7U***?- U 7U (0. 4 6 g) 
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t2 -T I J - 1 - ^ h^v'^A'tf'— ^o#+*>f h7'J> (1. 3 1 g) 

8 5 - [l-tFn^y-2 - (7-xK 

»>^;l/^^;U^n #4- •> - 1 . 2. 3. 4-f Fo-2-t7f 
;V) 7 Wif^] *;l/t'Xf 'J;K0. 3 9 g (JR*S : 4 4 %) n%o 
5 1H-NMR (CDC 1 3 ) 5 ppm: 

1. 2 6 (3 H. t, J = 7. 3Hz), 1. 50-1. 70 ( 1 H, 
m) , 2. 09 (2H. t. J=6. 7Hz), 2. 04-2. 11 ( 1 H, 
m) . 2. 50 (2H, t. J = 7. 3Hz), 2. 61-3. 02 (9H, 
m ) , 3. 96 (2H. t. J = 6. 1Hz). 4. 14 (2H, q, 
10 J = 7. 3Hz). 5. 08 (1H. dd. J = 3. 1Hz, 9. 2Hz), 
5. 18 (2H, s ) , 6. 59 (1H, s), 6. 68 (1H. d, 
J = 8. 5 H z ) , 6. 69 (1H. d, J = 9. 8 H z ) . 6. 99 
(lH. d, J = 8. 6Hz). 7. 04 (1H, d. J = 8. 6Hz), 
7. 27 ( 1 H, d. J = 7. 9 H z) . 7. 39-7. 44 (5H, 
15 m),8. 12 (1H, d, J = 9. 8Hz) 0 

immm 1 7] 

8 - ^ > + -> - 5 - [l-tFo + y-2 - + 

;l/^;^n#^'>-l. 2. 3. 4 -f H t Fn - 2 - t7f ^) 
Tiyxf;!/] A/l/^XfU^ (Ill^Ji 6©{k^) (0. 3 9 g) 
20 £ . 8-t Ko + ->-5- [l-hFo + y-2- ( 7 - i h * -> # 

;|/,fz;1.7Df^y-l, 2, 3, 4 -f F5t Fo-2 - t7f ^) 
7 = y if # ;H^f U ^£ 9 3 m g (iR^ : 28%) |S C 
1H-NMR ( C D 3 O D ) 5 ppm: 

1. 24 (3H, t. J = 7. 3 H z) . 1. 70-1. 90 (1H. 
25 m) . 2. 04 (2H, t. J = 6. 7Hz). 2. 10-2. 30 (1H. 
m) . 2. 49 (2H. t. J = 7. 3Hz), 2. 7 0 - 3. 4 0 (7H, 
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m). 3. 96 (2H, t. J = 6. 1 H z ) , 4. 13 (2 H. q, 
J = 7 . 3 H z ) , 4. 85 ( 2 H , br s ) , 5. 30-5. 40 
(1H, m) , 6. 63-6. 72 (3 H, m) , 6. 99 ( 1 H. d, 
J = 8. 5Hz). 7. 02 (1H, d . J = 7 . 3 H z ) . 7. 29 
5 (1H, dd. J = 7. 9Hz, 1. 8Hz), 8. 38 ( 1 H, d, 
J = 9 . 8Hz). 8. 55 ( 1 H. s ) 0 

-tFn + y-2- (7 -x. h*->J]Jltf-J\s7vm-is- l , 2, 3, 
4 - f h 5 t K n - 2 - + ~7 3~Jl) T=7 x. ff- Jl] ti Jltf x f- U JV • % 
10 ®?i££'f#£ 0 

1H-NMR (CD 3 OD) <5 ppm: 

1. 24 (3H. t. J = 7. 3Hz), 1. 80-2. 00 (1H. 

m). 2. 0 4 (2H. t. J = 6. 1Hz). 2. 30-2. 40 (1 H. 

m) . 2. 49 (2H. t. J = 6. 1Hz), 2. 8 0 - 3. 6 2 (7 H. 
15 m >. 3. 96 ( 2 H, t. J = 6 . 1 H z ) . 4. 13 ( 2 H. q. 

J = 7. 3 H z) , 4. 86 (2H, br s). 5. 46 (1H. t) . 

6. 68 (1H, br s). 6. 73 (1H. dd. J = 7. 9Hz. 

2. 40Hz), 6. 80 (1H. d, J = 9. 8Hz), 7. 03 ( 1 H, 

d, J = 8 . 6 H z ) . 7. 09 (1H, d, J = 7. 9 Hz). 7. 
20 3 9 ( 1 H. d. J = 7. 9Hz). 8. 52 (1H, d, J=9. 8Hz) 0 

mmm 1 8] 

8 - ^ y is Jl* if is - 5 - st*f is 5—Jlst> JltfX?- 'J )\y ( 0 . 4 5 g) 
£2-7^y-7-x b*->*7yU7Kx;l/7' h + .>rh5'J> (1. 3 4g) 
rt> £ N 8 - ^ y i? )Vst + -> - 5 - [ 1 - t Kn + <> - 2 - ( 7 - x r ^ 
25 yA/l/^^y^-z-l, 2, 3, 4-f h7hFP-2-t7f/l/) 
7;;xf;l/] # U 0 . 42g (iRsp : 4 7%) £ e 
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1H-NMR (CDC 1 3 ) 6 ppm: 

1. 25 ( 3 H . t. J = 6 . 8 Hz), 1. 55-1. 70 ( 1 H . 
m). 1. 80 (4H, br s), 2. 00-2. 10 ( 1 H. m) . 
2. 37 (2H. br s). 2. 55-3. 20 (7H. m), 3. 
5 93 (2H, br s), 4. 13 ( 2 H . q . J = 6. 8Hz). 5. 
09 (1H, dd, 9. 3Hz) , 5. 18 (2H, s) . 6. 59 ( 1 H. 
s), 6. 68 (2H, d. J = 1 0. 3 H z ) , 6. 99 ( 1 H. d, 
J = 8. 3 H z ) , 7. 04 (1H. d. J = 8. 3Hz). 7. 27 
(1 H, d. J = 7. 8 H z ) . 7. 30-7. 50 (5 H. m) , 8. 
10 12 ( 1 H , d , J = 9 . 8 H z ) o 

mmm 1 9 ] 

8-<y isJV7t*is - 5 - [l-tFo + y-2- 
jlstf-JU-X 1 . 2. 3, 4-fh7tKo-2-t7f*)7 

= j 7i;bt:xf U )V (Ml&ffl 1 8 (Dik&V)) (0. 4 2 g) 

15 8-tFn*->-5 - [l-tFn + y-2 - ( 7 - i h * •> * rt> 

v- 1 . 2. 3. 4-f h7tFo-2-t7f^) 7; 
J 77 «J 1 5 5 m g (JR^ : 4 3%) f# 3 <, 

1H-NMR (CD3OD) 6 ppm: 

1. 23 (3H. t. J = 7. 3 Hz), 1. 75 (5H. br s). 
20 2. 16-2. 30 (1H, m) , 2 . 3 6 ( 2 H . br s ) , 2 . 

70-2. 90 (3H, m). 3. 00-3. 33 (7H. m). 3. 

89 (2H. br d). 4. 10 ( 2 H . q. J = 7 . 3 H z ) . 4. 

88 (2H. br s). 5. 45 (1H. t). 6. 60 (1H. d. 

J = 3. 1Hz). 6. 64 (2H. d, J = 9. 2Hz). 6. 93 
25 (1H. d, J = 8. 5 Hz) . 7. 00 (1H, d. J=7. 9Hz) . 

7. 27 (1H. d. J = 7 . 9 H 2 ) . 8. 4 2 (1H, d. J = 9 . 
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8 H z ) o 

ttz, nmm 5 (D-ftmizm bxi&&i& t u 8 - 1 ko + ->- 5 - c 1 

-tKo + ->-2 - (7 b JlX-Jls? h*->- 1 , 2, 3, 

4-fHtFD-2-t7f;i/) T = yi^-;U] # ;l/ >K x ^ U ^ • m 
5 S?i££'f#£ 0 

1H-NMR (CD3OD) S ppm: 

1. 24 (3H, t, J = 7. 3Hz). 1. 70-2. 00 (5H, 
m), 2. 36-2. 40 (3H. m) , 2. 90-3. 60 ( 7 H, 
m). 3. 92 (2 H. t ) . 4. 11 (2 H, q, J =7 . 3 H z ) , 
10 4. 8 7 (2 H, br s) , 5. 49 (1H, t) , 6. 68 (1H, 
br s) , 6. 73 ( 1 H, dd, 3 = 7. 9Hz), 6. 85 ( 1 H, 
d, J = 9 . 8Hz). 7. 02 (1H. d. J=8. 6Hz). 7. 
11 (1H. d. J = 8. 6Hz), 7. 42 ( 1 H. d. 3 = 7. 9Hz). 
8. 59 (1H. d. J = 1 0 . 4Hz) Q 

is mmm 2 0 ] 

8 - O : J)\/**is- 5 - ir^-^zf— Jlfi JVrHx?- U JV (0. 4 6 g) 
i2-7;y-7-ih + isfl JV^—)V^ >^jV^^r yf h5 'J > ( 1 . 

4 5 g) ^b, 8 - ^ > i> )Vjr + •> - 5 - [l -t + - (7 
- i h^^777U^^yl/^>^;u^-^i/- l . 2, 3. 4-f F5t Fd 

20 -2-t7f;l/) 7;7if;l/] »J 0 . 52g (iR^ : 

5 5 %) mz>o 

1 H - NMR (CDC 1 3 ) 5 ppm: 

1. 25 (3H, t . J = 7. 3Hz). 1. 49-1. 81 (9H. 
m). 2. 00-2. 10 (1H. m). 2. 33 (2H. t. J = 6. 
25 7 H z ) . 2. 50-3. 20 (7H. m). 3. 92 (2H. t. J 
= 6. 7 Hz). 4. 13 (2H. q. 3=7. 3 Hz). 5. 08 (1H, 
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dd, J=3. 1Hz. 9. 1 H z) . 5. 18 (2H. s). 6. 59 
(1H. s ) , 6. 68 (1H. d, J = 7. 3Hz), 6. 69 (1H. 
d, J = 9. 8Hz), 6. 99 (1H. d, J = 8. 6Hz), 7. 
04 (1H, d, J=8. 6Hz), 7. 27 ( 1 H, d, 3=7. 9Hz), 
5 7. 40-7. 44 (5 H, m) , 8. 12 (1H, d, J =9. 2Hz)„ 

mmm 2 1 ] 

frTSsDV^ytf-fr-** 1 , 2, 3, 4-fh7tKn-2-t7f 
TUif/V] 77;l/4-'X^U^ (HSfe#J2 0 ©4t£r$)) (0. 5 2 g) 
10 £ , 8-k Fo + ->-5- [ 1 — k Fn + >> - 2 - ( 7 - i b 4- -> # 

— *>- 1 , 2, 3, Fo-2-t7f 

71/) 7 ; 7 xf;l/] ^yl/^X^ 'J 2 5 7 m g (iR^ : 5 9%) '#£o 
1H-NMR (CD 3 0D) 5 p p m : 

1. 23 (3H. t, J = 7 . 3Hz). 1. 48- 1. 7 8 (7 H, 
15 m), 2. 00-2. 20 (1H, m). 2. 34 (2H, t. J = 7. 

3Hz), 2. 6 0- 3. 20 (7H. m), 3. 92 (2H, t, J 
= 7. 3 H z ) , 4. 86 (2H. br s), 5. 30 (1H, t). 
6. 59-6. 67 (2 H, m) , 6. 67 (1H. d. J=9. 8Hz), 
6. 96 (1H. d. J = 8. 5Hz), 6. 99 (1H, d, J = 8. 
20 5Hz), 7. 25 (1H, d, J = 8. 5Hz), 8. 39 (1H. 
d,J = 9.8Hz) 0 

t/c. mmm 5 coyt-mizm ct^iti: u s-tKo + ^-s - [1 

-kFo + y-2- ( 7 - i h 4- : s 77 > ^ •> - 1 . 2, 

3, 4-fhHFn-2-t7f;l/) 7;/xf;H # ;b ;}-: X ^ U ;U • 

25 &g?l&£'#3 0 

1H-NMR (CD 3 0D) 6 ppm: 
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1. 2 4 (3H. t, J = 7 . 3 Hz), 1. 48-1. 78 ( 7 H . 
m). 2 . 33 (3H, t), 2. 80-3. 40 ( 6 H, m) . 3. 
6 0 ( 1 H, m) , 3. 9 2 (2 H, t. J=6. 7Hz), 4. 11 
( 2 H , q, J = 7 . 3Hz), 4. 87 (2H, br s ) , 5. 51 
5 (1H, t), 6. 67 (1H, br s) , 6. 72 (1H, dd, 
J = 8. 6Hz, 2. 4Hz), 6. 84 ( 1 H, d. J = 9. 8Hz), 
7. 01 (1H. d, J = 8 . 5 Hz), 7. 11 (1H, d, J = 8 . 
0Hz), 7. 42 (1H, d, J = 8 . 6Hz), 8. 60 (1H. 
d , J = 9 . 8 H z ) o 

io immm 2 2 ] 

8 5 - is 5 —JltiJlstfx?- >J ;U (0. 2 3g) 

t2-TiJ-7- + f h 7 'J > (0. 

59g) a> h „ 8 - O V * - 5 - [l-hKD + ->-2- (7 
- (5-bFn + i/<>fW+y) -1, 2, 3, 4-fh7h Fo 
15 -2-^7^;l/) 7;/xf;l/] # j[s x f- U 0 . 25g (JRsjs : 

58%) n S o 

1H-NMR (CDC 1 3 ) 5 ppm: 

1. 20-1. 90 (10 H, m), 2. 01-2. 10 (1H. m), 

2. 5 3 - 3. 2 0 (7 H, m), 3. 68 (2H, t, J = 6. 4Hz), 
20 3. 93 (2H. t. J = 6. 4 Hz). 5. 08 (1H. dd. J = 

3. 1Hz, 6. 1Hz), 5. 18 ( 2 H . s ) . 6. 60 (1H, 
s ) , 6. 69 ( 2 H . d. J = 10. 4Hz). 6. 99 (1H, d, 
J = 8 . 6 H z ) . 7. 04 (1H. d, J = 8. 6Hz). 7. 27 

(1H. d, J = 6. 1Hz), 7. 33-7. 50 (5H. m). 8. 
25 12 ( 1 H, d. J = 9. 8Hz) 0 

immm2 3] 
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8-^>v > ;U^-+->-5 - [l-bh'D + y-2 - ( 7 - (5-tF 
is -1. 2, 3, 4-fl«?t Fo-2-t7f 
7;/ifiH ^;i/^"x^<J;b (IlifeflJ 2 2 ©>f(:£#j) (0. 2 5 g) 
fr£ . 8-tFo + v/-5- [l-hFn^y-2- (7 - (5-tF 
5 o^->^y^;U^-^ •>) -1. 2, 3, 4-f h5t Ko-2-t7f 
t $ 7 27;l/#Xf- U 148mg : 7 2%) fi£„ 

1H-NMR (GDaOD) 6 ppm: 

1. 35-1. 50 (6H, m) , 1. 50-1. 82 (1H, m), 

2. 00-2. 18 (1H, m), 2. 50-3. 05 (7H, m). 
10 3. 57 ( 2 H, dd. J = 6 . 4Hz), 3. 92 (2H. dd. J 

= 6. 4Hz). 4. 86 (3H, s ) . 5. 20 (1H. t). 6. 
5 8 - 6. 6 6 (3 H, m). 6. 89 ( 1 H, d, J = 8. 5Hz). 
6. 93 (1H, d. J = 8. 5Hz), 7. 18 ( 1 H. d, J = 7. 
9Hz). 8. 39 (1H, d, J=9. 8Hz) c 
15 £tz^ H5SM5 (DfjmzmbT&m&t 8-tFo^->-5- [1 

-tFo + y-2- (7- (5-hFD + y^yf;bt^y) -1. 2. 

3, 4-f F7kFo-2-t7f;l/) 7;/xf;l/] # ;U X ^ U ^ • 

1H-NMR (CD3OD) 5 ppm: 
20 1. 40-2. 00 (7H, m). 2. 30-2. 40 (1H, m), 

2. 80-3. 40 (6H, m), 3. 50-3. 70 (3H, m), 

3. 93 (2H, t. J = 6. 1Hz), 4. 86 (3H, br s). 
5. 51 (1H. t), 6. 68 (1H, br s). 6. 72 (1H, 
d. J = 8 . 6Hz), 6. 8 6 ( 1 H, d. J = 9 . 8Hz). 7. 

25 0 2 (1 H. d. J = 8. 6Hz). 7. 12 ( 1 H. d. J = 8. 6Hz). 
7. 43 (1H. d. J = 8. 6Hz). 8. 62 (1H. d. J = 9. 
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8 H z ) o 

mmm 2 4 ] 

8 - t K d + •> - 5 - [1-t + (7 -x h + yA;i/t: 

.xwl/^ >^;l/7f-^ •> - 1 . 2. 3, 4-f h5t Fo-2-t7f;l/) 
5 7;;xf;|/] lifrtfx?- 'J ;u • £g£ig (Hflfeflflj 2 1 (Dit&Qt) (78mg) 
©Ji^y-yb-^^ >£& 7 k (1 : l) igSi;io%Pd-C^Joi, 
3StEET\ IST'ijfl, 7k*iS*D*?T9o H*4fc«i:U f IISte^J2 0 ©-ffc 
£«*<TLC±fflfcLfcC£*lllBUfc«, *£&£^iJlf-£o ^&£i8c 

eet®*&> Ka^ffiBe-i^ j -jumm^ua^xi^mmt it 8 - t 

0 F'o + y-5- [ 1 - t K n 4- >> - 2 - ( 7 - h * ii J\stf- > 
^W->" 1 . 2, 3, 4-f h5t Fo-2-t7f;l/) 7 ; y x 
^ - 3 , 4--JhFD^;^*xf 'JH4 2rag (jR2# : 5 4%) 

1H-NMR (CDaOD) <5 ppm: 
5 1. 23 (3H. t. J = 7. 3Hz). 1. 2 0 - 2. 0 0 ( 7 H. 

m) . 2. 33 (3H, t), 2. 50-3. 30 (10H. m) , 3. 

50-3. 70 ( 1 H. m) . 3. 92 (2H, t) 4. 11 ( 2 H. 

q. 3 = 7. 3Hz), 4. 86 (2H. br s). 5. 20 (1H. 

br s). 6. 70 (2H, d ) . 6. 80 ( 1 H. d), 7. 00 
0 (1H, d) , 7. 13 (1H, d) 

inmm 2 5 ] 

8 - <>i?;l/t+y- 5 - if •> 5 — ^ fi J\y X U /U ( 0 . 5 g ) 
£ (R) - 2- 7;y-7-y h*yfh7'J> (0. 7 2 g ) o^y 

yu f;ur^n-;u (2 0mn m£®m*8 8frMijQmmffi-fz>o mm 

— ^ n o stwU A : ^ ^ y" - : y > -t .x. t 7k = 1 0 0 : 4 : 0 . 1 ) 
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i;itU i&n&foVt®l£ U8-^>y^t+y-5 - [ (IRS) - 
tKn + v/- (2R) - (7-^ + *>-l, 2, 3. 4-fh5hK 
p - 2 -t7f;l/) T l J xf;l^] U 0 . 41g (JRsp : 

5 1 %) ^fco 

5 [H5fe^J2 6] 

HUSfll 2 5 "C^rt: 8 - ^ > ^ i/ - 5 - [(IRS) — t Ko + 

>- (2R) - (7-y h + ->- 1, 2, 3, 4-fF5tFo-2- 

7 = ; xf^] 7^ ybtf'Xf- U 7U ( 0 . 1 4 g) ©JlftO 
<fc£CTHi£ (HWJ5£#J1) T'lftV 8-tKD*5/-5- [(IRS) 
10 -hF'D + y- (2R) - 2, 3, 4-f^t 

jc- n _ 2 - j-7J-Jl) 7i ;xf ^1 U^*6 9mg : 

6 1 %) 

H»«5 0jj£i:*Utia»StU 8-fc Kn*<>-5 - [ (1 RS) 
-tFn^->- (2R) - (7-^ R~>-1, 2, 3. 
15 Kn - 2 — *-7^yi0 7Wxf;H # yu # x ^ y yu (2«ft-3*Stttt 

[f£Sfe0J2 7] 

8 _ < y ^^j- 4. -> _ 5 - 5f- * 5 — yu yU sj? X U yl/ ( 0 . 8 g ) 
t (S) - 2-7;7-7-y F^->fh5'J> (1. 2g) O^V^ 
20 a fyi/Tyi^ ( 3 5 m l ) v!£r&&£ l l mr£\1mmmffiirZ> 0 

— ? n o * ;i> a : y^y-yUi/tTy^e — T7R = 1 00 : 4 : 0. 1) 
ICttU. &ftfev&tt#!£ lt8-<>y;^^y-5 - [ (IRS) - 
tKo + y- (2S) - (7- / h + y-1, 2, 3. 4-fhokF 
25 n — 2 — ^ "7 f-yl/) 7 ; y xf ^] il JUtfX f- V 0 . 53g (iR^ : 
4 1 % ) & o 



): <WO 9318007A1_M 



WO 93/18007 



39 



PCI7JP93/00303 



mmm2 sj 

mmm2 7 £Mt£t/©j}#^> * ywt^c mmx-m^ s - t ko* 

> - 5 - [(IRS) -hFo + ->- ( 2 S ) - (7-n*->-l ( 
2 . 3 . 4 - t- h 3 h Kd - 2 - t-7f/l/) T 5 J ifil/] 

immm2 9] 

II^J2 5 7!i/;8 - <>-^;l/t+y - 5 - [(IRS) - t K a 4- 

> - (2R) - (7-> h*«>-l, 2, 3, 4-fh7tKo-2- 
± 7 T)\s) T = J Ji^yl/] ;U X f - 'J 71/ ( 0 . 3 5g) ©tgfl: ^ f - U 

0 XI Oml) S«i:h'Jxfyl/7;> (0. 25ml) ^MJW 
St#T\ (S) - (-) -N- ( h U o T-tr^yU) ? 

°^FO0. 1 Migjfcy f- U (1 5ml) ^iTt-S. 

ODt>;^:^7-^=100: 1 ) CftL, MLfci?77fl/t 
v- £5rBt-r£o ftlZfefciTZmttZitT Xt-V*-? - ( a ) s gfcfcjg 

(a) ^Ifelittttil/Tl 9 2mg, ^7Xfl^t7- ( /3 ) 
0 Mtltl/T 2 4 8mg'f|5 0 
[HJ&S#J3 0] 

^Sf6 0J 2 9 TiHf; i/T XT Is*-? - (a) (1 9 2mg) y - 

JV ( 1 Om 1 ) JI«»Ufc«. 1 N N aOHTkmm (3ml) £flnx.> 
SfiT-lftS^tS, S?4©?B**TLCTStK&, IN Jg^Tk^^ 
5 (3. 5ml) &1m?LZ>o & £ T >^E— T7k^-^D^.T^igS 
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= 100 : 4 : 0. 1) tC-ftU. 8 - is J\s * is - 5 - [ (IS) 
-tFD + < >- (2R) - (7-> ^>>-l, 2, 3, 4-rh7t 
5 Fo-2-t7f;b) 7^if^] 77;l/^'X^ U ^^Mfe^t^^i: U 
T 9 9 mgl^o 

[a] D =+73. 3° (c = 0. 99, C H C 1 3 ) 
mWkKmmm2 9t'll/:^7Xfl/t7- (/3) (2 4 8mg) 
8 - ^ > 4- •> - 5 - [ (1R) -bFo + y- (2R) - ( 7 - 

10 n + 2, 3, 4-f F5hKo-2-^7f;l/) 7Uif 

;H y tit l o 6mg}|5o 

[a] D =+0. 6° (c=l. 06, C H C 1 3 ) 

mmmz 1 ] 

8 - 'O i> Jb* * is - 5 - [(IS) - t F D + •> - (2R) - (7 
15 -n#'>-l. 2. 3. 4-fhHFD-2-t7f;b) 7Ux 

'J ^ (9 9 m g) (D^;-;l/ ( 5 m 1 ) 

t>-&-^a (o. 6 g) zmz. isti ottmftistzo m^x*wt 

T y^- 1 ) A (0. 6 g) tl 0%Pd-C ( 3 0 m g) 
t2fiflWl/;„ ^ Wy^-fA (o. 6g)£i0% Pd 

20 -C (3 0mg) *Jn^ StflitSo TLC±, lS^©fB^1IESfcx 

y * y -JisT' tfaftfyt IT 8 - t Fa^y- 
25 5 - [ (IS) -hFD + y- (2R) - ( 7 - * h * •> - 1 . 2. 3. 

4-fh7t Fo-2-t7f;V) 7;;xf;H # ;U tK X ^ y JV&'}& 
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M&m3it IT 5 9 m g (JRS£ : 7 4%) % % 0 

Mi:fifotIiS$igi U &fe<D*gS1£t&;fc<fc UTS - t Kn + y- 
5 - [(IS) - tFo*->- (2R) - ( 7 - > h * •> - l , 2( 3, 
4-fl>7t Fo-2-t7f;l/) 7;/xf;P] ft JUtf XT *) j\, - j& 
5 g?i££'fti£o 

• [ a ] o =+84. 0° (c = 0. 44. Me OH) 
[H$s#J3 2] 

^'Sfeffl 3 1 O^SCibT, 8 - O - 5 - [ ( 1 R) - 

t K n * •> - (2R) - + 2, 3. 4-fHtF 

0 a - 2 - -T ? =f- JV) 7;yif)H t) X ^ U JV (1 0 6 m g ) t, 
8-tKn + ->-5- [ (1R) - fc Ka + y- (2R) - (7-^h 

2, 3, 4-f F5t Kn-2-t7f;l/) 7 = ;xf;i,] 
*^*'Xf'J;^«fe{i}f Ht5 2mg (iRi£ : 6 2%) % £ 0 
-S&lZ'&^Ti&mi&t U SfeOigjil&^i L T 8 - t F'D + y- 
5 5 - [ (1R) - kFo*y- (2R) - (7-> h + 2, 3, 

4-fF7kFa-2-t7f;l/) 7Uxf;i/] # U ;l/ • ig 

[a] d =+25. 9° (c = 0. 39, MeOH) 

immm 3 3 ] 

3 mmm 2 1 x*mt: 8 - ^>^;u**->- 5 _ [ ( 1 R s > _ t Ko ^ 

^ - (2S) - + 2> 3. 4-fF7tFD-2- 

+ 7 ^;U) 7;;xf;i/] 7f'J;l/ (0. 4 9 g) coiMit* T V 

y ( 1 0 m 1 ) F'Jxf^7;> (0. 3 5ml) £tax.. ?k # 

}£#T. (S) - (-) -N- (F'j7;Ko7tf^) :/ d U Jl ? 

1 d50'00. lMJgib^f U>jgffi (19ml) *«Tt5, igT** 
78*. 1SI:I12 0^ir#t5„ SfS&f^k^tax.. S^^^^yb-c^ 
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on*il/A: ^;-;i/=10 0 : 1) iztt t . Mbf:^7Xf^t 

5 tt5-T^®^^^TX^b^--7- (£) <hL. ^tL^n^T u^-^ - 
(a) ^ftEfeVEfett^ch U3 4 0 mg, -/7XfL/t7- ( /3 ) 
v6tK#J<h IT 3 3 2 mg'(|5o 

immm3 4] 

IIfJ3 3rd/:^7Xf (a) ( 3 4 0 m g ) 

10 ^1/ (10ml) ICMlfci, IN N a OH7R7&& (3 . 5ml)* 
ttl;U lat-iSfiitSo ISI4©fB5fe*TLCT1!tK». IN i£S£ 
7kr§^ (3. 6ml) £flax.So $ £ izmi&ttuz t y * -T jk&mZ-X 

s«i*«ETa*L/fca. si*'>'j*y^*7 

15 a ? o v h ^ - cmmm- t o a : y * y : i£T 

-7*= 10 0:4:0. 1 ) (CtfU 8 -'O 5 - [ (IS) 

-tFo + y- (2S) - R->-l, 2 , 3, 4-fh7t 

t 1 8 4mg'(l5o 

20 [ a ] D =-0.4° ( c = 1 . 36. CHC1 3 ) 

IqUHCHSfSflJ 3 3 T-iiT 1 - -^TXt- v - (/S) (3 3 0mg) 

(-) _8-^yv^^-^r->-5 - [ ( 1 R ) -h Fo^->- (2S) 
_ ( 7 - y h ^ •> - 1 . 2, 3. 4-fh7tFD-2-t7f;l/) 7 
# ;l/^Xf 'J <hL"«:i7 7mg'#^o 

25 [ a ] o =-72. 1° ( c = 1 . 4 5,. CHCh ) 

mmm 35] 
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8 - ^ y V JV* * is - 5 - [(IS) -hF'D + y- ( 2 S ) - (7 

- / V * - 1 . 2, 3. 4-fh7h F'D-2-t7f;b) 7 = y x 
*Jb] ^yl/^x^ U ;U ( 1 5 5 m g) (D J ? J - jv (5ml) igttUZ* 

mry^-^A (o. 6 S ) zmz., ist i o^mwbtz Q «ki o 

5 96 Pd-C (70mg) 1ST 2 ^Fallfl b/; 0 f?g N *'g$ 

7>*-*A (1. 0 g) £ 1 0 96 Pd-C(30mg) St 

»-r*. tlc± n Rf4®ffi^«ttett. Hauc>r*>x 
&7k£jnx. N o d s •> 3 - h fj ^ a ^ d v h -y * --emm-? z>o fin 

7&8tft£ch UT&#> N * >3£& 7k flit U IWft^ODSlCi 

0 i$^5o ftKx *J 5 Art£ + #fi©>f *>x&7k-CSfc$£&, Me OH 
^SWMSHjStSiattfti: lT8-tFD + ->- 5 - [(is) 

- t K d * is - ( 2 S ) - + 2 . 3. 4-fF7t 

X 8 4 m g (JR l£ : 6 7%) £ 0 

5 tSl^otlgtiliU ^Ife»*tUT8-t Ko + y-5- [(IS) 

- t K a * •> - ( 2 S ) - ( 7 - y h + •> - i , 2 . 3. 4-fh5h 
KD-2-f7f;b) 7;7if;l,] V A" 0 

[a] d =-25. 3° (c = 0. 62. MeOH) 
[fIJfeflJ 3 6 ] 

> 3 5 (D^mizm bT> 8 ^yU^+-> - 5 - [ ( l R) - 

t K o * •> - ( 2 S ) - (7-^*j/-i, 2. 3. 4-fF5kF 
d- 2 -^-7^71/) T ; ( 1 6 0 m g ) 

8-kKo + i/-5- [ (1R) - t Kd*->- (2 S) - (7-^h 
*^-l. 2, 3, 4-f F7h Kn-2-t7f;l/) 7;;xf;i/] 
ij.JVTHX^ U ft fetich LT 7 3 m g (iRl£ : 57%) f# £ 0 

Ml:fi£oTi£|igt fife© tested £ LT8 - t K d * •> - 
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5 - [ ( 1 R) -t.Ko + v'- (2 S) - (7 h4r-> - 1 . 2, 3, 

[a] D =-8 8.6° (c = 0. 5 3. Me OH) 

5 [H$i#J3 7] 

8 _ ^< y * »> - 5 - * * •> 5 # ^ * X f- II ;U ( 0 . 4 8 g ) 

^ (R ) _ 2 -r^y-7-i h + s/*;UsK— ;uy h + -/fh5'J> ( 1 - 
o g) ©>r y 7n b°;bT;u=»-;i/ (25ml) 7S£r&&£ i 2 ^f B 1*n^ 

10 7 -f - * o a : ^ ^ 7 : *T >^-T7k= 10 0: 

4:0. l) Cltls &n&itoWto£ 8 -^>^;i/* + *>- 5 - 
[ (IRS) - h F o + •> - ( 2 R ) - (7-xh + ->*;H-/M h 
*->-l. 2. 3. 4-f hotFo-2-t7f^) TUxf^l 
*;l/t:xf'J;^ifeM^t0. 32g (1R$: 3 6%) {I5c 

15 mmm3s} 

8 -^>^5t-*->- 5 - [(IRS) - tFa^y- (2R) - (7 
-x^^il"i"^;Mh + y-l, 2, 3, 4-fhohFo-2- 
^-■7f-yi/) T l J *^xf'J /Kioomg) ^ 

-fk^CTHffi-Cffl^ 8-tKn*->-5 - [ ( 1 R S) - t Ko + -> 
20 - (2R) - (7-xh + ->*;l/#-;M F*->-l, 2, 3, 4 - t- 

tK#J ilt4 0 m g : 4 8%) 

tSi:totfiSISi U •IfJIfeoeiMSiU 8-tFo 
+ 5 _ [ (IRS) - bFn*'>- (2 R) - (7 -i h*<>*^ 
25 b*->-l. 2, 3. 4-fh7tFo-2-t7f;V) 7; 

7i f;l,] ^;bt^f'J/l"Ml (2*I^f<ite{«£^) ?:i5o 
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immms 9] 

mtMM3 7 8 >>7l/^*->- 5 - X^-^^—frt) 

As**? U 7U (0 . 5 g) ch ( S) - 2-7;;-7-ih#i/*^ 

- ;b ^ F + yf F7 'J > (1. 0 g ) *h £ 8 - ^ > >> JU it * > - 5 - 
5 [ (IRS) - t Kd + «>- (2 S) - (7-ih + .>^^ h 

+■•> - 1 , 2, 3. Fn-2-t7f;l/) 7;7xf;i/] 

T^/l/^Xf- U 7t/£-Mfetej#;$j cbUTO. 5 3 g : 5 7%) H5 0 

intern* o] 

8 - ^ > ^ ^ •> - 5 - [(IRS) -tFn + y- ( 2 S ) - (7 
10 -ih + i'^^t:-;^ h + ->-l, 2, 3, 4-fh7bF'D-2- 
*7f-7l0 T 5 7 Ji^yU] 77 71/tf X?- y 71/ (5 0 0 mg) ©jft^>s?7l/ 
tt£C THfcTffC^ 8-tFo + y-5 - [(IRS) - tFo + y 

- (2 S) - (7 - i h * i/J]jVtf-jl,J h + 2, 3. 
F5tFD-2-t7f;l/) 7; yxf yl/] xf- >J ;^it)|fe 

15 ©eSttl»*tlTl 6 5mg («$ : 4 0 96) i-5 0 St&KftoT 
«8ItU if^0^t^iLT8-h Ko + y-5 - [ (IRS) 

- t Fo + y- ( 2 S ) - (7 - x h + y^j 7U* ^7l/> * •> - i , 2 , 
3, 4-f t>7tFn-2-^7f;l/) T = 7^^;U] 77 ;!/ x y ;U • 

20 immm 4 1 ] 

8 i?Jl>** is - 5 -**->5-7l/77 7l/**Xf- 'J ;U (0. 2 9 g) 

i2-7W-6-^ h + ->f F5 'J > (0. 46g) <D 4 77*0 t° 7U 
T 71/ 3 -71/ (10ml) ^I^^ETSS 
V 'J 77 y 71/77 7 A^D7Fr77^ - (rSHtft- ? o D * 
25 7l/A:^^/-7U:iiT>€--T7k=100:4:0. 1 ) IC L N jgfc 
f fei^^tlT8 - ^>y;l/^- + y- 5 - [1 - b Fn + y- 2- (6 
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-ty^is-l, 2, 3. 4-fh7tFo-2-t7f;V) 7;7x 
rt/Utfxf- U ;u£0. 3 4 g (»K^ : 7 1 %) *H6o 
1H-NMR (CDC 1 3 ) 6 ppm: 

1. 51-1- 70 (1H, m), 2. 00-2. 10 (1H. m), 
5 2. 50-3. 1 0 (7H. m) . 3. 76 (3H, s) , 5. 10(1 H, 

d d) . 5. 16 (2H. s) , 6. 6 1 (1 H. s) . 6. 6 4 ( 1 H. 

d, J = 9. 8 H z) , 6. 69 ( 1 H. br s), 6. 95 ( 1 H. 

dd, J = 8. 5Hz). 7. 01 (1H, d, J = 8. 5Hz), 7. 

26 (1H. d. J = 8. 5 H z) , 7. 39-7. 43 (5H, m), 
10 8.11.8.12 1 H. ^rtl-etld) o 

immm 42] 

mffiM 4 1 xntz 8 - ^ > i? A/** •> - 5 - [l-hFa^y-2- 
(6 _y h + .>- 1. 2. 3. 4-f h7hFn-2-t7f/b) 7; 
yifib] ^;l/^X^'J;U (0. 1 5 g) ^ffllrVCUfflBfll 1- 0 ©3&ffi (CTH 
15 fcfc) ICtEoTJifc^V^Mt^m^ 8-tFo + ->-5 - [1-fcb'n 
^..>_2-(6->h**>-l. 2. 3, 4-fF7hKn-2-f7 
7;; -x-^H a 'J;^10 8mg (JRS£ : 9 5%) i 

1H-NMR (CD3OD) 5 ppm: 
20 1. 60-1. 80 (1H. m). 2. 10-2. 30 (1H, m). 

2. 6 0 - 3. 2 8 (7 H, m) , 3. 74 (3H. s) . 4. 89 (2H, 
br s). 5. 25-5. 37 (1 H. m), 6. 63-6. 70 (3H, 
m). 6. 95-7. 02 (2 H. m), 7. 27 (1H, d. J = 9 . 
2 H z ) . 8. 38 (1H. d. J = 9. 2Hz). 

25 [H«6«4 3] 

8-^<>>?;U^^>-5 - [i - t F'o^y-2- ( 6 - / h * - 
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1 , 2 , 3 . 4 - f l>7 t Fd - 2 - t7f;l/) 7 ; 7 xf;l/] ft jVtf 

u jv mmm4 1 coit^w a 38 mg ) ©i^ty ( 1 5 m 1 > 
s*-r^o M£ p-tlc (yu^yf^ -fmrn ^7^*77^-: 

®Hflfl£ 7dd*;1/A: y ^ y — ;l/= 1 0 : 3) ^ffl^T5>lX 8 - 
t F d + •> - 5 - [l-tF'D + y-2- (6-tFo + y-l, 2 , 
3. 4-fF7tF'D-2-t7f^) 7; yxf/l.] 77 7U # X U • 
10 a-ffc7k&K£ 6 1 m g -(JR2|S : 4 6 96) ?#5o 
1H-NMR (CD 3 OD) 5 p p m : 

1. 80-2. 00 (1H. m) . 2. 30-2. 50 ( 1 H, m). 
2. 8 0 - 3. 7 0 (7 H. m) , 4. 9 1 (2H. s) , 5. 18 (1H, 
br d). 6. 52 (1H. d. J = 2 . 4 H z ) . 6. 57 (1H, 
15 dd. J = 2 . 4 H z , 8. 3 H z ) , 6. 73 (1H, d . J = 8 . 
3 H z ) , 6. 92 (1H, d. J = 7. 3 H z ) , 7. 08 (1H, 
d, J = 7. 8Hz). 7. 27 (1H, d, J = 8. 3Hz), 8. 
49 (1H, d. J=7. 8Hz) 0 

20 



25 
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m * v> is s 

1 . -fj£5£ ( I ) 



5 




[I 1 

10 

g^S<h U"C7k^S> T^=3^->S. *fcli-OCH 2 -AS^b> A 
;HtfcO> zii-OCH 2 -AS^U Alig&gi lira 1 ~ 
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4. 77 7l/;tfXf- 'JyUS©5felCg^UTt^^^^^*fe*tgeg (R) 

£W ux^&ftM i nmmxm 3 m^n^ciet?©^^ 

5. 8-h + [ (1R) - h Kd + ->- (2R) - (7 
5 - * h * •> - 1 . 2. 3, 4-rF7tFD-2-t7f;l/) j^x 

f - # ;u x f- 'j /K 8-t Kd*->-5- [ 1 - t K o * ■> - 2 - 
(7-x^yi,;i/t:-;M F + y- 1, 2, 3 , 4-f Bhh'D- 
2"t7f;l/) T$7i^/U] 77 71/ X ^ >J 7l/ N 8-fcKo*->-5- 
[(1R) - tFo + y-2 - (7-x h 4- >>77 y * - \ , 

0 2. 3. 4-fh7t Kn-2-t7f;l/) T = y^^yl/] T^l/tfx^ 
U 7K 8-t + - [l-hFn + y-2 - ( 7 - t K a * ♦> 

-1, 2. 3, 4-fh7t Kn-2-t7f^) 7; yxf 77 /U 
X f - U /K 8-t Ko + y-5- [l-bFo + y-2- ( 7 - x. h 
. 4- — h + •> - 1 , 2. 3, 4-f Fo-2-t7f 

5 Jl) T J i ^ 71/] - 3 . 4 - t K o 77 71/ 4? X ^ »J 71/, 8-t Fn 
* •> - 5 - [l-tFD + y-2- ( 7 - ^ h ^- -> 77 71/^-71/^ h 4- -> 
-1. 2, 3. 4-f F5h FD-2-t7f;l/) 7;7xf;l/] 77 ;u 
tf' X ?- U 7K 8-t K n + y - 5 - [1-t Fo + y-2 - ( 6 - / V 
2. 3. 4-f F7t Kd - 2 - 7"7^;l/) 7;7xf;l,] 
0 77 71/*: X f- >j 71/, 8 - y h 4- •> - 5 - [ 1 - t Fn + y- 2 - ( 7 - y 
h*<>-l. 2. 3, 4-rF7tFo-2-t7fyl/) 7;7if;H 
77 7U*Xf- >J 7l/-C**§t?fc3S 1 f2$C©27 7l/tf Xf" U /l/gf^ft&O^g^ 
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